Studies were approved by the local committee governing human investigations and informed consent was obtained. Venous blood neutrophils were isolated by the sequence of dextran sedimentation, Ficoll-Hypaque centrifugation, and hypotonic lysis.12 Neutrophils were suspended in Krebs-Ringer phosphate buffer (pH 7 4) to a concentration of 2 x 107/ml. Non-phagocytic and phagocytic neutrophils were prepared by incubating I ml of neutrophil suspension with 1 ml of either buffer or opsonised zymosan (neutrophil :zymosan = 1:50) at 37°C for 30 min with constant agitation. Phagocytic reactions of this type are known to generate large quantities of the activated forms of oxygen.13 Reactions were halted by plunging the tubes into ice. The entire reaction mixture was studied with the TBA assay, rather than simply the cell pellet, to be certain the TBA-reactive materials would be measured even if shed into the extracellular phase of the suspension.'" MDA was detected by its reaction with TBA.2 Briefly, TBA reagent was prepared by dissolving 1 6 g TBA in 200 ml of 0-025 N sodium hydroxide and adjusting the pH to 2 8 with concentrated sodium hydroxide. One ml of either the nonphagocytic or phagocytic neutrophil suspension was combined with 2 ml of the TBA reagent, and the mixture was placed in a boiling water-bath for 800
Tissues that have been incubated aerobically will react with thiobarbituric acid (TBA) to form a stable pink chromophorel known as malonaldehyde (MDA), a secondary oxidation product of polyunsaturated fatty acids possessing at least 3 double bonds.2 Because of its simplicity and sensitivity3 the TBA assay has been applied to many tissues, cells and organelles to detect MDA as a marker of lipid peroxidation secondary to prostaglandin metabolism or as a consequence of oxidative damage. In platelets, for example, the presence of MDA is used as evidence of prostaglandin biosynthesis,4 as an indicator of oxidative damage during storage,5 and to identify states of heightened activity or aggregability. 6 Human neutrophils produce prostaglandins via both the cyclo-oxygenase and lipoxygenase pathways,7 8 particularly when activated by phagocytosis or similar soluble stimuli. Furthermore, activated neutrophils may experience self-inflicted oxidative damage.9 Thus, it is logical to assume that, as for platelets, MDA could serve as a convenient marker for activated or damaged neutrophils or both. Indeed, it was used recently for this purpose in studies of rat neutrophils. Neutrophils were suspended in Krebs-Ringer phosphate buffer (pH 7 4) to a concentration of 2 x 107/ml. Non-phagocytic and phagocytic neutrophils were prepared by incubating I ml of neutrophil suspension with 1 ml of either buffer or opsonised zymosan (neutrophil :zymosan = 1:50) at 37°C for 30 min with constant agitation. Phagocytic reactions of this type are known to generate large quantities of the activated forms of oxygen.13 Reactions were halted by plunging the tubes into ice. The entire reaction mixture was studied with the TBA assay, rather than simply the cell pellet, to be certain the TBA-reactive materials would be measured even if shed into the extracellular phase of the suspension.'" MDA was detected by its reaction with TBA.2 Briefly, TBA reagent was prepared by dissolving 1 6 g TBA in 200 ml of 0-025 N sodium hydroxide and adjusting the pH to 2 8 with concentrated sodium hydroxide. One ml of either the nonphagocytic or phagocytic neutrophil suspension was combined with 2 ml of the TBA reagent, and the mixture was placed in a boiling water-bath for 800 (Figure) .
Results and discussion
MDA, that was generated by acidifying TEP, Malonaldehyde (nmol) Malonaldehyde generated by the acidification of tetraethoxypropane was detected in a dose-related fashion by reaction with thiobarbituric acid. Literally no malonaldehyde was identified in samples of either non-phagocytic (resting) or phagocytic (activated) neutrophils as evidenced by the extremely low absorbance readings.
reacted with TBA and was detected in dose-related fashion, however, neither resting (non-phagocytic) nor activated (phagocytic) neutrophils produced sufficient quantities of TBA-reactive material to permit accurate spectrophotometric measurement (Figure) . It may be argued that insufficient neutrophil numbers were used. The modest concentration (1 x 107/ml) was chosen because it represents a quantity of cells easily obtained from individual subjects. In attempts to detect TBA-reactive material, phagocytic reactions containing up to 4 x 107 neutrophils/ml were studied. In addition, attempts were made to increase the sensitivity of the assay by using a spectrophotofluorometer with the excitation and emission wavelengths set at 515 and 553 nm, respectively.14 Finally, neutrophils were exposed to varying concentrations (10-4 M up to 3%) of hydrogen peroxide (H202), to glucose-glucose oxidase (an enzyme system generating a continuous source of H202) and to xanthine-xanthine oxidase (a generator of H202, superoxide anion and hydroxyl radical) in the event that phagocytosis failed to produce sufficient oxidative damage. None of these treatments induced TBA-reactive material that could be detected spectrophotometrically after subtracting the absorbance of appropriate controls.
The possibility that human neutrophils inhibit the reaction of MDA with TBA or the production of colour was investigated as follows: (a) mixtures of non-phagocytic and phagocytic neutrophils were prepared, and pelleted by centrifugation; (b) MDA was generated by the acidification of TEP, and each neutrophil pellet was resuspended in 1 ml of acidified TEP presumed to contain 20 nmol of MDA; (c) this mixture was reacted with TBA, and the results were compared to the control (1 ml of acidified TEP reacted with TBA in the absence of neutrophils). Neither non-phagocytic nor phagocytic neutrophils were found to interfere with the development of colour in the reaction (Table) .
In 
